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(57) Abstract 



A longitudinal electromagnetic emission sealer is constituted with an elongated elastomer core and a thin helical skin wrapped around 
the core. The elongated elastomer core is made of a flexible material that allows the core to be compressed in volume when pressure is 
exerted on the scaler. The helical skin is made of a material that can absorb electromagnetic emissions, even at minimal thickness, allowing 
the skin to wrap around the core in a helical manner easily. Additionally, a grove complementary in size to the sealer is provided to one 
side of the bracket of each card module for securing in place the sealer between the brackets of two card modules. 
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Apparatus For Sealing Electromagnetic Emission 

BA C KGR O UND OF THE INVE NTIO N 

1. Field of the invention 

The present invention relates to the field of digital systems. 
More specifically, the present invention relates to the art of containing 
electromagnetic emissions from a digital system. 

2. Background Information 

The problem of electromagnetic emission from a digital 
system is known in the art. One approach known in the art for reducing 
the electromagnetic emission to virtually nil for card module based digital 
systems is the clip approach. Under the clip approach, a clip that is 
longitudinal in size is provided in between the brackets of two 
neighboring card modules having electromagnetic emitting electronic 

components. The clip is typically made of thin copper, which is relatively 
flexible and yet can absorb most of the electromagnetic emissions in the 
neighboring vicinity. The clip is held in place by clipping it to one of the 
two brackets, as well as by the pressure exerted on the clip by the two 
brackets. 



Another approach known in the art is a mesh approach. 
Similarly a mesh that is longitudinal in size is provided in between the 
brackets of two neighboring card modules having electromagnetic 
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5 emitting electronic components. The mesh is typically made of steel 
wires, which is also flexible and being able to 

absorb the electromagnetic emissions in the neighboring vicinity. The 
mesh is typically held in place by gluing it to the side of one of the two 
brackets using adhesives, as well as by the pressure exerted on the 
1 0 mesh by the two brackets. 

As will be described in more detail below, the present 
invention provides an alternative approach that is easier to handle and 
less costly than either one of these approaches. 

15 

SUMMARY OF THE I NVENTION 



A longitudinal electromagnetic emission sealer is 
constituted with an elongated elastomer core and a thin helical outer skin 

20 wrapped around the core. The elongated elastomer core is made of a 
flexible material, such as urethane, that allows the core to be 
compressed in volume when pressure is exerted on the sealer. The 
helical outer skin is made of a material that can absorb electromagnetic 
emissions, even at minimal thickness, such as stainless steel, allowing 

25 the skin to wrap around the core in a helical manner easily. 

In a complementary manner, a grove is provided to one 
side of the bracket of each card module. The grove and the sealer are 
complementary in size, allowing the sealer to be attached to the bracket 
30 by snugly fitting a portion of the sealer into the grove. As a result, when 
a card module whose bracket is fitted the sealer of the present invention 
along one of its sides, is placed side by side with another card module, 
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the sealer is disposed in between the two brackets. In addition to the 
pressure exerted by the walls of the grove, the sealer is further held in 
place by the pressure exerted by the brackets. Once put in place, the 
sealer absorbs the electromagnetic emissions generated by the 
neighboring card modules. 

BR IEF DE SCRIPTION OF DRAW IN G S 

The present invention will be described by way of 
exemplary embodiments, but not limitations, illustrated in the 
accompanying drawings in which like references denote similar elements, 
and in which: 

Figure 1 illustrates an exposed rear perspective view of an 
exemplary digital system incorporated with the teachings of the present 
invention; 

Figures 2a - 2c illustrate a side view, a top view, and a 
cross sectional view of the inter-bracket electromagnetic emission sealer 
of the present invention; 

Figures 3a-3c illustrate a perspective view, a side view, 
and a top view of the improved card module bracket of the present 
invention; 

Figure 4 illustrates the relationship between the sealer and 
the grove in further detail. 

D ETAIL ED DE SCR IPTIO N OF THE I NVENTION 

In the following description, for purposes of explanation, 
specific numbers, materials and configurations are set forth in order to 
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5 provide a thorough understanding of the present invention. However, it 
will be apparent to one skilled in the art that the present invention may be 
practiced without the specific details. In other instances, well known 
features are omitted or simplified in order not to obscure the present 
invention. 

10 

Referring now to Figure 1, which is an exposed rear 
perspective view of an exemplary digital system incorporated with the 
teachings of the present invention. Exemplary digital system 10 includes 
a number of card modules 12, each having a number of electromagnetic 

1 5 emitting electronic components 24. Electronic components 24 are 
disposed on circuit boards or cards 14, which in turn are secured to 
brackets 16 respectively. Circuit boards 14 are functionally 
interconnected to each other and to other electronic components 26 of 
exemplary digital system 10 by electronically interconnecting circuit cards 

20 14 to connectors 22 of "backplane" circuit board 20. Additionally, 

longitudinal electromagnetic emission sealers 18 of the present invention 
are provided in between brackets 16 of card modules 12, in accordance 
to the teachings of the present invention. Furthermore, brackets 16 of 
card modules 12 are improved in accordance to the teachings of the 

25 present invention to facilitate securing in place sealers 18. 

For ease of explanation, only a handful of card modules 12, 
and a handful of electronic components 24 and 26 are shown. As will be 
appreciated by those skilled in the art, card modules 12 and electronic 
30 components 24 and 26 shown are for illustrative purpose only. Based on 
the descriptions to follow, those skilled in the art will appreciate that the 
present invention may be practiced in any digital systems having one or 



WO 97/23124 PCT/US96/20679 



10 



more card modules, and any number of electromagnetic emitting 
electronic components. In fact, exemplary digital system 10 is intended 
to represent a broad category of card module based systems, including 
but not limited to any number of avionics or medical instrumentation 
systems, as well as rack mounted or tower based computer systems. 



Figures 2a - 2c illustrate a side view, a top view and a 
cross-sectional view of one of the inter-bracket sealers 18 of the present 
invention respectively. The cross-sectional view of Figure 2c is taken 
along the axis X-X shown in Figure 2b. As illustrated, longitudinal 
15 electromagnetic emission sealer 18 of the present invention is constituted 
with elongated elastomer core 50 and outer skin 52. The length of sealer 
18 is application dependent. In other words, it is dependent on the height 
of bracket 16. 



20 Elongated elastomer core 50 is made of a flexible material 

that allows sealer 18 to be compressed in volume when pressure is 
applied to sealer 18 by the adjoining brackets 16. Preferably, the 
material used for core 50 is of a type that can provide at least 10 to 15 
percent compression in volume. In one embodiment, urethane is used. 

25 In an alternate embodiment, conventional hollow plastic surgical tube is 
used. 



Outer skin 52 is used to absorb the electromagnetic 
emissions generated by electronic components 24 of card modules 12 in 
30 the neighboring vicinity. Outer skin 52 is made of material that is capable 
of absorbing the electromagnetic emissions even at minimal thickness. 
As a result, outer skin 52 can be wrapped around core 50 easily. In one 
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embodiment, outer skin 52 is formed by wrapping a thin stripe of 
stainless steel around core 50 in a helical manner. As will be appreciated 
by those skilled in the art, the thickness of outer skin 52 is dependent on 
the amount of electromagnetic emissions to be absorbed, the 
absorbency of the material used, and the amount of the surface area of 
sealer 18 exposed. 

Figures 3a - 3c illustrate the complementary improvement 
provided to each of brackets 16 for facilitating securing in place sealers 
18. As shown, bracket 16 is provided with flange 28 at one of its two 
sides. Flange 28 in conjunction with main body 38 of bracket 16 form 
grove 30. Preferably, the cooperative ends of both flange 28 and main 
body 38 of bracket 16 have a "dove tail" shape (see also Fig. 4). The 
size of grove 30 is complementary to the size of sealer 18, allowing 
sealer 18 to be partially, but snugly fitted in grove 30 to secure in place 
sealer 18 along the side of bracket 16. 

Except for flange 28 provided to form grove 30, bracket 16 
is otherwise a conventional bracket made of conventional material having 
conventional features such as countersinks 32 for securing bracket 16 to 
a rear panel of the chassis of exemplary system 10, using screws 36, and 
cutouts 34 for exposing connectors of card 14. 

Figure 4 illustrates the size relationship between sealer 18 
and main body 38 of bracket 16 in further detail. While the sizes of the 
features relative to each other are representative, they are not drawn to 
scale. In particular, the amount of "squeeze" the dove tail shaped ends 
40 exert on sealer 18 is slightly exaggerated for illustrative purpose. For 
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5 the illustrated embodiment, the outer diameter of sealer 18 is .107 of an 
inch, whereas the opening of grove 30 is .097 of an inch. The depth of 
grove 30 is 0.077 of an inch. In other words, the width of the opening 
and the depth of grove 30 is about 95% and 75% of the diameter of 
sealer 18. As a result, more than half of sealer 18 is snugly fitted inside 
10 grove 30, with less than half of the sealer 18 being exposed between 
brackets 16 of two card modules 12. 

Thus, an apparatus for sealing electromagnetic emission 
has been described. While the apparatus of the present invention has 

1 5 been described in terms of the above illustrated embodiments, those 
skilled in the art will recognize that the invention is not limited to the 
embodiments described. The present invention can be practiced with 
modification and alteration within the spirit and scope of the appended 
claims. The description is thus to be regarded as illustrative instead of 

20 restrictive on the present invention. 
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C LAI MS 

What is claimed is: 

1 . A longitudinal electromagnetic emission sealer designed to be 
placed in between a first and a second bracket of a first and a second 
card module of a digital system for absorbing electromagnetic emissions 
generated by electronic components of the first and second card 
modules, the sealer comprising an elongated elastomer core having a 
volume compression characteristic of a predetermined percentage range, 
and an outer skin of electromagnetic emission absorbing material 
wrapped around the elastomer core. 

2. The longitudinal electromagnetic emission sealer as set forth in 
claim 1, wherein the elongated elastomer core is made of urethane. 

3. The longitudinal electromagnetic emission sealer as set forth in 
claim 1 , wherein the elongated elastomer core is a hollow plastic tube. 

4. The longitudinal electromagnetic emission sealer as set forth in 
claim 1 , wherein the outer skin is wrapped around the elongated 
elastomer core in a helical manner. 

5. The longitudinal electromagnetic emission sealer as set forth in 
claim 1, wherein the outer skin is a thin strip of stainless steel. 

6. A bracket designed to be used in a card module for mating with a 
circuit card of the card module, the circuit card having a plurality of 
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5 electromagnetic emitting electronic components, wherein the bracket 
comprises a main body having a first size, and a flange disposed along 
the first size to cooperate with the main body to form a grove for partially, 
but snugly securing in place along the first side a longitudinal 
electromagnetic emission sealer for absorbing electromagnetic emissions 
1 0 generated by the electronic components. 

7. The bracket as set forth in claim 6, wherein the main body has a 
first dove tail shaped end at the first size, and the flange also has a 
second dove tail shaped cooperative end. 

15 

8. The bracket as set forth in claim 6, wherein the longitudinal 
electromagnetic emission sealer is cylindrical in shape having a diameter, 
and the grove has an opening having a width and a depth that are about 
95% and 75% of said diameter respectively. 

20 

9. A card module comprising a circuit card having a plurality of 
electromagnetic emitting electronic components, and a bracket mating 
with the circuit card, wherein the bracket comprises a main body having a 
first size, and a flange disposed along the first size to cooperate with the 

25 main body to form a grove for partially, but snugly securing in place along 
the first side a longitudinal electromagnetic emission sealer for absorbing 
electromagnetic emissions generated by the electronic components. 

10. The card module as set forth in claim 6, wherein the main body of 
30 the bracket has a first dove tail shaped end at the first size, and the 

flange also has a second dove tail shaped cooperative end. 
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5 11. The card module as set forth in claim 10, wherein the longitudinal 
electromagnetic emission sealer is cylindrical in shape having a diameter 
and the grove has an opening having a width and a depth that are about 
95% and 75% of said diameter respectively. 

10 12. A digital system comprising: 

a first card module having a first circuit card including a first 
plurality of electromagnetic emitting electronic components, and a first 
bracket mating with the first circuit card, the first bracket having a first 
main body including a first size, and a flange disposed along the first side 
1 5 to cooperate with the first main body to form a grove; 

a longitudinal electromagnetic emission sealer partially, but snugly 
fitted in the grove, the longitudinal electromagnetic emission sealer 
having an elongated elastomer core and an electromagnetic emission 
absorbing outer skin wrapped around the elongated elastomer core; 
20 a second card module having a second circuit card including a 

second plurality of electromagnetic emitting electronic components, and a 
second bracket mating with the second circuit card, the second bracket 
having a second main body including a second side, the second card 
module being disposed in parallel to the first card module with the 
25 second side of the second main body exerting pressure on the 
longitudinal electromagnetic emission sealer. 

13. The digital system as set forth in claim 12, wherein the elongated 
elastomer core of the longitudinal electromagnetic emission sealer is 
30 made of urethane. 
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5 14. The digital system as set forth in claim 12, wherein the elongated 
elastomer core of the longitudinal electromagnetic emission seaier is a 
hollow plastic tube. 

15. The digital system as set forth in claim 12, wherein the outer skin 
10 of the longitudinal electromagnetic emission sealer is wrapped around 

the elongated elastomer core of the longitudinal electromagnetic 
emission sealer in a helical manner. 

16. The digital system as set forth in claim 12, wherein the outer skin 

* 

1 5 of the longitudinal electromagnetic emission sealer is a thin strip of 
stainless steel. 

17. The digital system as set forth in claim 12, wherein the first main 
body of the first bracket has a first dove tail shaped end at the first size, 

20 and the flange also has a second dove tail shaped cooperative end. 

18. The digital system as set forth in claim 17, wherein the 
longitudinal electromagnetic emission sealer is cylindrical in shape 
having a diameter, and the grove has an opening having a width and a 

25 depth that are about 90% and 70% of said diameter respectively. 

19. The digital system as set forth in claim 12, wherein the digital 
system is a computer system. 
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